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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for laminating 
a pair of substrates while executing the alignment thereof with 
high accuracy in the production of liquid crystal panels. 
SOLUTION: The drive substrate 15 and the counter substrate 
16 having alignment marks on the surface side are held by 
surface plates 8 and 6 in such a manner that the surfaces face 
each other. Cameras 1 1 and 12 to pickup the images of the 
alignment marks of the substrates 15 and 16 from the substrate 
backside are installed on the surface plates 8 and 6. The 
surface plate 6 is turnably driven around a Z direction by a 
motor 7 with respect to an X-axis guide block 2 driven in the X 
direction by a motor 4 and the surface plate 8 is driven in the Y 
direction with respect to a lifting mechanism 18. The relative 
position relation within the substrate plane of the surface plates 

8 and 6 is changed in order to eliminate the misalignment within the substrate plane of the substrate 
15 and 16 in accordance with the relative misalignment value of the two alignment marks detected 
from the images picked up by the cameras 1 1 and 12, and the surface plates 8 and 6 are brought 
near to each other by the lifting mechanism 18, by which the substrates 15 and 16 are laminated to 
each other. 
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•* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention belongs to the technical field of liquid crystal 
panel manufacture, and relates to the substrate lamination equipment used especially in process of liquid crystal 
panel manufacture. 
[0002] 

[Description of the Prior Art] Liquid crystal is filled up with the liquid crystal panel between the drive substrate 
which has arranged the group of the display pixel section and the drive circuit sections, such as TFT for a liquid 
crystal panel drive, in the shape of a matrix on the front face, and the opposite substrate which has arranged the 
light filter etc. on the front face in the shape of a matrix, and formed the black matrix in it. A drive substrate and 
an opposite substrate are arranged through a spacer, and are stuck with adhesives so that front faces may serve 
as a predetermined interval. 

[0003] In recent years, in the liquid crystal panel, highly minute-ization of a display is demanded and, as for the 
size which is a display pixel, detailed-ization is progressing. Therefore, a high precision of about 1 micrometer 
is demanded of the alignment of the substrates in the substrate side in the lamination of a drive substrate and an 
opposite substrate. 

[0004] Paying attention to the alignment of such a drive substrate and an opposite substrate, conventional 
substrate lamination equipment is described below. 

[0005] Adsorption maintenance of the substrate is carried out at a vertical surface plate with a drive, 
respectively, and the lamination equipment which performs rough alignment and fine alignment with optical 
equipment is indicated by JP,4-270151,A and JP.63-1 1989, A. 

[0006] Moreover, in JP,7-306007,A or a No. 306009 [ seven to ] official report, the fine alignment mark of a 
top substrate (on the other hand of a drive substrate and the opposite substrates) is first recognized using a focal 
distance adjustable fine camera in the image-processing section, next, the fine alignment mark of a bottom 
substrate (another side of a drive substrate and the opposite substrates) is recognized in them, and the lamination 
equipment which aligns based on the relative position of these alignment marks and to perform is indicated. 
[0007] Moreover, detecting separately the alignment mark formed in each different position of an up-and-down 
substrate with a different camera is indicated by JP,58-63916,A. 

[0008] Moreover, the lamination equipment which has a means to compound two pictures, a top substrate and a 
bottom substrate, for the alignment of a substrate in JP,10-62736,A is indicated. 

[0009] however, in the above conventional technology, although the drive substrate and the opposite substrate 
were piled up, since an alignment mark is detected from one side (namely, the rear-face [front-face and field of 
opposite side] side of a drive substrate or the rear-face side of an opposite substrate), incorrect detection may 
occur in the case of detection of near alignment Mark of another side That is, when performing detection from 
the rear-face side of a drive substrate, incorrect detection may be produced in the case of detection of the 
alignment mark on the front face of an opposite substrate, and in performing detection from the rear-face side of 
an opposite substrate, there is possibility that incorrect detection will arise, in the case of detection of the 
alignment mark on the front face of a drive substrate. In the case of detection of the alignment mark formed in 
the front face of the substrate of the other side, this If the members for gap formation, the foreign matters 
between gaps, etc., such as cascade screens, such as a liquid crystal orientation film formed on the alignment 
mark of the substrate of the other side concerned and the alignment mark of the substrate of the aforementioned 
one side, a spacer, and adhesives, exist It is because incorrect recognition arises since these are also 
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•simultaneously recognized as some mark patterns. 

[0010] carrying out pattern recognition of the circuit pattern on the rear face of front of the printed circuit board 
which formed the printed circuit in both sides to a front-face and rear-face side with the camera installed in 
each, and, inspecting gap with a surface side-circuit pattern and a rear-face side-circuit pattern to JP,3- 
282304,A, as technology of performing pattern recognition from both sides, on the other hand, is indicated 
[001 1] However, this technology is [ only only detecting the degree of pattern agreement, and ], and does not 
perform alignment operation between the drive substrate in the case of the substrate lamination for liquid crystal 
panel manufacture, and an opposite substrate. 

[0012] Let this invention be the offering-in view of above conventional technology-equipment which sticks one 
pair of substrates in case of liquid crystal panel manufacture, performing such alignment with high precision 
purpose. It aims at performing lamination between substrates, especially this invention detecting an exact gap of 
alignment marks, and canceling the position gap between substrates quickly by this by facing performing 
alignment of substrates so that these positions may be made to agree, and carrying out the image recognition of 
each alignment mark vividly, recognizing simultaneously the alignment mark formed in one pair of substrates, 
respectively. 
[0013] 

[Means for Solving the Problem] According to this invention, the 1st substrate which constitutes a liquid crystal 
panel and has the 1st alignment mark in a front-face side as what attains the purpose like a not less, and the 2nd 
substrate which has the 2nd alignment mark in a front-face side Arrange in parallel and maintain an interval 
among these front faces so that front faces may counter mutually, and it positions about substrate side inboard. 
Are substrate lamination equipment to stick and opposite arrangement of the 1st surface plate which holds this 
in contact with the rear-face side of the 1st substrate of the above, and the 2nd surface plate which holds this in 
contact with the rear-face side of the 2nd substrate of the above is carried out. The 1st camera which picturizes 
the aforementioned 1st alignment mark from the rear-face side of the 1st substrate of the above is attached to 
the 1st surface plate of the above. The 2nd camera which picturizes the aforementioned 2nd alignment mark 
from the rear-face side of the 2nd substrate of the above is attached to the 2nd surface plate of the above, the 1st 
surface plate of the above, and the above ~ by moving at least inner one side the 2nd surface plate with the 1st 
surface plate move mechanism for changing the relative-position relation within the substrate side of these 1st 
surface plates and the 2nd surface plate It has the 2nd surface plate move mechanism for changing the relative- 
position relation of a direction perpendicular to the substrate side of these 1st surface plates and the 2nd surface 
plate by moving either [ at least ] the 1st surface plate of the above, or the 2nd surface plate of the above. With 
the picture and the 2nd camera of the above of the aforementioned 1st alignment mark which were picturized 
with the 1st camera of the above It has an alignment mark relative-position recognition means to detect the 
value of the mark relative position gap within the substrate side of the aforementioned 1st alignment mark and 
the aforementioned 2nd alignment mark based on the picture of the picturized aforementioned 2nd alignment 
mark. Based on the value of the aforementioned mark relative position gap, the relative-position relation within 
the substrate side of the 1st surface plate of the above and the 2nd surface plate is changed according to the 
surface plate move mechanism of the above 1st that the position gap within the substrate side of the 1st 
substrate of the above and the 2nd substrate should be canceled. Substrate lamination equipment ** for liquid 
crystal panel manufacture characterized by the thing as it sticks with the adhesives which the 1st surface plate of 
the above and the 2nd surface plate were made to approach mutually according to the surface plate move 
mechanism of the above 2nd, and have arranged the 1st substrate of the above and the 2nd substrate among 
these and comes to double is offered. 

[0014] It has the picture composition means which compounds the picture of the aforementioned 1st alignment 
mark picturized with the 1st camera of the above, and the picture of the aforementioned 2nd alignment mark 
picturized with the 2nd camera of the above, and is acquired in a synthetic picture, and the value of the 
aforementioned mark relative position gap makes the aforementioned alignment mark relative-position 
recognition means come to detect based on the aforementioned synthetic picture in one mode of this invention. 
[0015] In one mode of this invention, the 1st surface plate of the above and the 2nd surface plate turn the 1st 
surface plate of the above down, and are arranged in the vertical direction. 

[0016] In one mode of this invention the surface plate move mechanism of the above 1st The 1st driving means 
which make both-way movement of the pars intermedia material carry out in the 1st direction of [ within the 
aforementioned substrate side ], It has the 2nd driving means which rotate a direction perpendicular to the 
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•aforementioned substrate side for the 1st surface plate of the above as a center to the aforementioned pars 
intermedia material, and the 3rd driving means which make both-way movement of the 2nd surface plate of the 
above carry out in the 1st direction of the above of [ within the aforementioned substrate side ], and the 2nd 
direction which intersects perpendicularly. 

[0017] In one mode of this invention, the surface plate move mechanism of the above 2nd has the driving 
means to which the 2nd surface plate of the above is moved to the 1st surface plate of the above, and is 
equipped with a means to impress the downward press force to the 2nd surface plate of the above through these 
driving means. 

[0018] In one mode of this invention, the surface plate move mechanism of the above 2nd and the surface plate 

move mechanism of the above 1st are operated simultaneously > and it comes to obtain them. 

[0019] In one mode of this invention, corresponding to this, two or more aforementioned 2nd alignment marks 

are prepared in the 2nd substrate of the above, and are made coming to prepare two or more aforementioned 1st 

alignment marks in the 1st substrate of the above, and to detect the value of the aforementioned mark relative 

position gap about these 1st alignment mark, the 2nd alignment mark, and corresponding things. 

[0020] In one mode of this invention, the aforementioned 1st alignment mark is prepared in two corners of the 

diagonal position of the rectangle-like 1st substrate of the above, and the aforementioned 2nd alignment mark is 

prepared in two corners of the diagonal position of the rectangle-like 2nd substrate of the above corresponding 

to this. 

[0021] In one mode of this invention, the 1st substrate of the above has the 1st rough alignment mark. The 2nd 
substrate of the above has the 2nd rough alignment mark, and the 3rd camera which picturizes the rough 
alignment mark of the above 1st and the 2nd rough alignment mark is attached to either [ at least ] the 1st 
surface plate of the above, or the 2nd surface plate of the above. Based on the picture of the rough alignment 
mark of the above 1st picturized with this 3rd camera, and the 2nd rough alignment mark, it is made coming to 
carry out rough alignment within the substrate side of the 1st substrate of the above, and the 2nd substrate. 
[0022] In one mode of this invention, the rough alignment mark of the above 1st is prepared in the corner in 
which the aforementioned 1st alignment mark of the 1st substrate of the above was prepared, and a different 
corner, and the rough alignment mark of the above 2nd is prepared in the corner in which the aforementioned 
2nd alignment mark of the 2nd substrate of the above was prepared, and a different corner corresponding to this. 

[0023] In one mode of this invention, either the 1st substrate of the above or the 2nd substrate is a drive 
substrate by which the aforementioned 1st alignment mark is formed in the front face of the 1st translucent 
plate, and the liquid crystal panel drive circuit section is arranged in the shape of a matrix at the front-face side, 
and another side is an opposite substrate by which the aforementioned 2nd alignment mark is formed in the 
front face of the 2nd translucent plate. 

[0024] In one mode of this invention, it has a means to display the aforementioned synthetic picture. 
[0025] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of the substrate lamination equipment for 
liquid crystal panel manufacture by this invention is explained, referring to a drawing. 

[0026] Drawing 1 is the typical side elevation showing 1 operation gestalt of the substrate lamination equipment 
for liquid crystal panel manufacture of this invention. 

[0027] In drawing 1 , a sign 1 shows a pedestal, and this pedestal 1 is making the plate-like gestalt, and is 
arranged horizontally. On the pedestal 1, the X-axis guide block 2 which extends in the direction of X is 
attached, and along with this X-axis guide block 2, to the pedestal 1, relatively, the X-axis base 3 is arranged so 
that both-way movement in the direction of X may be possible. By the X-axis motor 4 attached in the pedestal 
1, the X-axis base 3 is in the state guided to the X-axis guide block 2, and a both-way drive is carried out 
relatively [ direction / in the level surface / of X ]. 

[0028] theta shaft turntable 5 is arranged on the X-axis base 3, and the lower lapping plate 6 is attached in the 
** theta shaft turntable 5. To the X-axis base 3, rotation (theta shaft rotation), i.e., bidirectional rotation, is 
possible for theta shaft turntable 5 around the center of a Z direction, and rotation of the lower lapping plate 6 in 
the surroundings based on Z directions drives it by theta shaft motor 7 attached in support 1' placed in a fixed 
position on a pedestal 1 . Vacuum adsorption of the bottom substrate (on the other hand of the drive substrate of 
a liquid crystal panel and the opposite substrates) 16 is carried out on the upper surface of a lower lapping plate 
6. The bottom substrate 16 is arranged in contact with a lower lapping plate 6 in the rear face. 

h g eg b eb eg e e 



Page 4 of 7 

[0029] Susceptor 1" is held by support 1' placed in a fixed position on a pedestal 1, and the elevator style 18 is 
attached in this susceptor 1" through the elevator 19. As for an elevator 19, it is possible to drive by the rise- 
and-fall motor 20, and to make both-way movement of the elevator style 1 8 carry out in the vertical direction (Z 
direction) to susceptor 1." 

[0030] The Y-axis guide block 9 which extends in the direction of Y which intersects perpendicularly with the 
direction of X is attached in the lower part of the elevator style 18 in the level surface, and along with this Y- 
axis guide block 9, to the elevator style 18, relatively, the top board 8 is attached so that both-way movement in 
the direction of Y may be possible. By the Y-axis motor 10 attached in support 1', a top board 8 is in the state 
guided to the Y-axis guide block 9, and a both-way drive is carried out relatively [ direction / of Y ]. Vacuum 
adsorption of the top substrate (another side of the drive substrate of a liquid crystal panel and the opposite 
substrates) 15 is carried out on the inferior surface of tongue of a top board 8. The top substrate 15 is arranged 
in contact with a top board 8 in the rear face. 

[0031] The pressurization cylinder 17 is attached in susceptor 1", and the downward press force is impressed to 
a top board 8 through the elevator style 18 by operating this pressurization cylinder 17. 

[0032] Drawing 2 is the typical plan showing arrangement of the alignment mark in the top substrate 15 and the 
bottom substrate 16. The top substrate 15 which laid on top of the bottom substrate 16 and this bottom substrate 
on a lower lapping plate 6, and has been arranged is shown in drawing 2 . 

[0033] The top substrate 15 and the bottom substrate 16 are making the shape of a rectangle as illustrated. The 
fine alignment mark 21 for fine alignment is arranged in the diagonal rectangle-like position at the front-face 
side in which substrates 15 and 16 counter mutually and it is located, and it is arranged in the diagonal position 
where the rough alignment marks 22 for rough alignment differ in the fine alignment mark 21. 
[0034] In the top substrate 15, the fine alignment mark 21 and the rough alignment mark 22 are formed in the 
front face (field : lower near field where liquid crystal is arranged when it considers as a liquid crystal panel) of 
translucent plates, such as glass, and the film of the orientation film (not shown) and others for carrying out 
orientation of the liquid crystal is formed on these alignment marks. Similarly, in the bottom substrate 16, the 
fine alignment mark 21 and the rough alignment mark 22 are formed in the front face (field : upper near field 
where liquid crystal is arranged when it considers as a liquid crystal panel) of translucent plates, such as glass, 
and the film of the orientation film (not shown) and others for carrying out orientation of the liquid crystal is 
formed on these alignment marks; 

[0035] Drawing 1 is referred to again. CCD camera 11 for a fine alignment mark which picturizes the fine 
alignment mark 21 formed in the front face of the top substrate 8 from the rear-face (field : upper field of side 
and opposite side where liquid crystal is arranged when it considers as liquid crystal panel) side of the top 
substrate 15 is attached in the top board 8. The light source 13 is attached to CCD camera 11. The lighting light 
emitted from the light source 13 is turned to the rear face of the top substrate 15 by the optical system in CCD 
camera 1 1, and illuminates the top substrate 15. CCD camera 14 for a rough alignment mark which picturizes 
the rough alignment mark 22 further formed in the front face of the rough alignment mark 22 formed in the 
front face of the top substrate 15 and the bottom substrate 16 from the rear-face side of a top substrate is 
attached in the top board 8. 

[0036] CCD camera 12 for a fine alignment mark which picturizes the fine alignment mark 21 formed in the 
front face of the bottom substrate 16 from the rear-face (field : lower field of side and opposite side where liquid 
crystal is arranged when it considers as liquid crystal panel) side of the bottom substrate 16 is attached in the 
lower lapping plate 6. Light source 13' is attached to CCD camera 12. The lighting light emitted from light 
source 13' is turned to the rear face of the bottom substrate 16 by the optical system in CCD camera 12, and 
illuminates the bottom substrate 16. In the position corresponding to CCD camera 14 for a rough alignment 
mark, light source 13" is arranged further at the lower lapping plate 6. The lighting light emitted from light 
source 13" is turned to the rear face of the bottom substrate 16, and illuminates this bottom substrate 16 and the 
top substrate 15. 

[0037] Drawing 3 is a block diagram explaining the equipment configuration for the explanation about the 
alignment of the top substrate 15 and the bottom substrate 16 based on detection of the minute position gap with 
the top substrate 15 and the bottom substrate 16 in this operation form, and this, and the lamination of the top 
substrate 15 and the bottom substrate 16. 

[0038] The fine alignment mark 21 of the top substrate 15 is picturized from the rear-face side of the top 
substrate 15 by top CCD camera 1 1, the fine alignment mark 21 of the bottom substrate 16 is picturized from 
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•the rear-face side of the bottom substrate 16 by bottom CCD camera 12, two pictures acquired by this are 
compounded in the picture composition section 24, and it changes into one synthetic picture. This synthetic 
picture is displayed on a monitor 25. Furthermore, the signal of this synthetic picture is sent to the synthetic 
picture relative-position recognition section 26 from the picture composition section 24. Here, based on a 
synthetic picture, the amount of two-dimensional position gaps in the level surface of the fine alignment mark 
21 of the top substrate 15 and the fine alignment mark 21 of the bottom substrate 15 is computed. This 
calculation is performed about fine alignment mark 21 of correspondence arrangement of the top substrate 15 
and the bottom substrate 15. Based on the amount of position gaps obtained here, the surface plate move 
mechanism (X, Y, theta) 28 in which CPU27 becomes including the above-mentioned X-axis motor 4, the Y- 
axis motor 10, and theta shaft motor 7 that the position gap within the substrate side between the 1st substrate 
15 and the 2nd substrate 16 should be canceled is driven. 

[0039] Drawing 4 is drawing showing the relation between the fine alignment mark 21 of a top substrate, the 
fine alignment mark 21 of a bottom substrate, a top-board co-ordinate-basic-origin position, and a lower- 
lapping-plate co-ordinate-basic-origin position. (deltaXl and deltaYl) show XY coordinate value to the top- 
board co-ordinate-basic-origin position 29 of the top substrate fine alignment mark 21, and (deltaX2 and 
deltaY2) show XY coordinate value to the lower-lapping-plate co-ordinate-basic-origin position 30 of the 
bottom substrate fine alignment mark 21. 

[0040] Next, operation of the lamination equipment of these above operation forms is explained. 
[0041] The substrate transfer mechanism in which the top substrate 15 and the bottom substrate 16 are not 
illustrated is used, and it conveys to a top board 8 and a lower lapping plate 6, respectively. And vacuum 
adsorption of the rear-face side of the top substrate 15 and the bottom substrate 16 is carried out at a top board 8 
and a lower lapping plate 6, respectively. The top substrate 15 by which the top board 8 was adsorbed is driving 
an elevator 19 by the rise-and-fall motor 20, descends with the elevator style 18 and is held with an about 1mm 
crevice to the bottom substrate 16. 

[0042] In this state, the rough alignment mark 22 on the front face of the top substrate 15 illuminated with the 
light source 13 and the rough alignment mark 22 on the front face of the bottom substrate 16 are simultaneously 
picturized from the rear-face side of the top substrate 15 by CCD camera 14, and the amount of gaps based on 
[ two ] marks is evaluated. And drive the X-axis motor 4, the Y-axis motor 10, and theta shaft motor 7 to make 
the mark center which was acquired about 2 sets of rough alignment marks 22 of diagonal arrangement, 
respectively and which shifts and corresponds based on an amount agree, and necessary distance movement of 
the lower lapping plate 6 is made to cany out in the direction of X, and necessary angle rotation is carried out 
around a Z direction, and necessary distance movement of the top board 8 is made to carry out in the direction 
of Y further. 

[0043] The rough alignment mark 22 used here is large to the grade which can absorb the precision of a 
substrate transfer mechanism. That is, the amount of position gaps of the top substrate 15 and the bottom 
substrate 16 by which it was conveyed by the substrate transfer mechanism and the top board and the lower 
lapping plate were adsorbed, respectively is smaller than the size of the rough alignment mark 22, therefore the 
rough alignment mark 22 of the top substrate 15 and the rough alignment mark 22 of the bottom substrate 16 
corresponding to this pile up simultaneously by CCD camera 14, and are picturized. It is desirable for the size 
of the rough alignment mark 22 to be [ for the image pck-up lens scale factor of CCD camera 14 ] a double- 
precision grade in about 500 micrometers. It is possible to set the amount of position gaps of a vertical substrate 
to less than 10 micrometers by this. 

[0044] In order to realize the less than 1 -micrometer alignment accuracy demanded of the highly minute TFT 
liquid crystal panel after the above rough alignment, fine alignment using the fine alignment mark 21 is 
performed. In this fine alignment, the highly precise substrate alignment system which has the composition of 
CCD cameras 1 1 and 12 which make a pair, and the picture composition section 24 and relative-position 
recognition section 26 grade in the upper and lower sides as shown in drawing 3 is used. 
[0045] The fine alignment mark 21 by the side of the front face of the top substrate 15 is picturized from the 
rear-face side of the top substrate 15 by the state in which alignment was carried out to about 10 micrometers by 
the above-mentioned rough alignment to top CCD camera 1 1. The 1st acquired picture signal is sent to the 
picture composition section 24. Similarly, the fine alignment mark 21 by the side of the front face of the bottom 
substrate 16 is picturized from the rear-face side of the bottom substrate 16 by bottom CCD camera 12. The 2nd 
acquired picture signal is sent to the picture composition section 24. The 1st picture signal of the above and the 
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• 2nd picture signal are compounded in the picture composition section 24, and the acquired synthetic picture 
signal is sent to the synthetic picture relative-position recognition section 26 and a monitor 25. In the relative- 
position recognition section 26, a position gap of two fine alignment mark images is detected in the analysis 
(known image-analysis technology can be used) of a synthetic picture, and the amount of gaps based on [ over a 
top substrate fine alignment mark center ] bottom substrate fine alignment marks and the sense of a gap are 
computed based on this. 

[0046] In addition, you may compute the amount of gaps based on [ over a top substrate fine alignment mark 
center ] bottom substrate fine alignment marks, and the sense of a gap as an exception method, without carrying 
out picture composition. Namely, from the picture of the fine alignment mark individually picturized with each 
cameras 1 1 and 12, as shown in drawing 4 , the top substrate fine alignment mark center on the basis of the co- 
ordinate-basic-origin positions 29 and 30 of the vertical surface plate registered beforehand and XY coordinate 
based on bottom substrate fine alignment marks (deltaXl and deltaYl), and (deltaX2 and delta Y2) are 
calculated, respectively. Based on a relation, and (deltaXl and deltaYl) this (deltaX2 and deltaY2), since the 
physical relationship of the co-ordinate-basic-origin positions 29 and 30 of a vertical surface plate is known, the 
amount of gaps based on [ over a top substrate fine alignment mark center ] bottom substrate fine alignment 
marks and the sense of a gap are computable. 

[0047] Calculation of the amount of gaps of the image pck-up, picture composition, and the fine alignment 
mark center of the above fine alignment marks and the sense of a gap is made about the vertical substrate fine 
alignment mark in each of the diagonal position of a substrate. Thereby, the amount of direction advancing- 
side-by-side position gaps of X of the bottom substrate 16 to the top substrate 15, the amount of direction 
advancing-side-by-side position gaps of Y, and the amount of rotation (theta rotation) gaps around a Z direction 
are obtained. 

[0048] By CPU27, based on the data obtained as mentioned above, that the direction advancing-side-by-side 
position gap of X of the bottom substrate 16 to the top substrate 15, the direction advancing-side-by-side 
position gap of Y, and theta rotation gap should be canceled, a lower lapping plate 6 is moved in the direction of 
X by driving the X-axis motor 4 and theta shaft motor 7, and theta rotation of is done and a top board 8 is 
moved in the direction of Y by driving the Y-axis motor 10 further. Thereby, ideally, the amount of position 
gaps of the bottom substrate 16 to the top substrate 15 serves as zero. However, in fact, since various kinds of 
errors occur, the amount of position gaps may not serve as zero. Therefore, less than 1 micrometer is set up as 
an allowed value of the amount of position gaps. 

[0049] Next, the top-board rise-and-fall motor 20 is made to drive, and about 100 micrometers of top boards 8 
are lowered. In this state, calculation of the amount of direction advancing-side-by-side position gaps of X of 
the image pck-up of a fine alignment mark which was described above, and the bottom substrate 16 to the top 
substrate 15 further based on calculation of picture composition and a fine alignment mark center gap, the 
amount of direction advancing-side-by-side position gaps of Y, and the amount of theta rotation gaps is 
performed, and the amount of position gaps of the bottom substrate 16 to the top substrate 15 is computed. 
When this amount of position gaps is less than an allowed value, the physical relationship in XY side of the 
vertical substrates 15 and 16 is maintained as it is, and when the amount of position gaps exceeds an allowed 
value, the above fine alignment operation is performed again. 

[0050] The above operation is carried out continuously. It is desirable to perform a series of operation 
continuously in fact. A lower lapping plate 6 is moved in the direction of X, and theta rotation of is done, a top 
board 8 is further moved in the direction of Y, and you may make it cancel the direction advancing-side-by-side 
position gap of X of the bottom substrate 16 to the top substrate 15, the direction advancing-side-by-side 
position gap of Y, and theta rotation gap at the same time it drops a top board 8, after the calculation of the 
amount of position gaps of the bottom substrate 16 to the top substrate 15 is completed especially. This shortens 
the time which the alignment of the top substrate 15 and the bottom substrate 16 takes, and quick alignment is 
attained. 

[0051] Soon, the top substrate 15 and the bottom substrate 16 contact mutually. This contact is made through 
the spacer and the printed sealant (adhesives) which is not illustrated [ which has been arranged on the front 
face of one / at least / substrate ]. Here, although rise and fall of the elevator style 18 by the rise-and-fall motor 
20 resist gravity in the case of upward movement and the driving force of movement is transmitted to the 
elevator style 18 by the motor, in the case of downward movement, the driving force of movement is not 
transmitted to the elevator style 18 by the motor, but the driving force of movement is obtained with gravity, 
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• and a motor acts the stop to above. Therefore, if the top substrate 15 and the bottom substrate 16 contact, the 
elevator style 18 will become free from an elevator 19. 

[0052] And a top board 8 is pressurized by the very weak force through the elevator style 1 8 using the 
pressurization cylinder 17. Furthermore, continuing detection of the position gap of the bottom substrate 16 to 
the above top substrates 1 5, and operation of fine alignment in this state, the pressure of the pressurization 
cylinder 17 is raised, and between the vertical substrate 15 and 16 is pushed until it becomes a value (about 
several micrometers) in the minimum case by which the path clearance between them (gap distance) is 
equivalent to spacer thickness. After carrying out fixed time progress in this state and stiffening adhesives, a top 
board 8 is raised by canceling the pressurization in the pressurization cylinder 17, driving a motor 20, and 
raising the elevator style 18. Thereby, it piles up (lamination) and a process is completed. 
[0053] With the substrate superposition (lamination) equipment of the above operation form Since the fine 
alignment mark 21 located in each front-face side of the top substrate 15 and the bottom substrate 16 is detected 
from a rear-face side In case various membrane formation is performed to the front-face side of each substrate, 
even if the laminating of what film is carried out on this alignment mark by forming the fine alignment mark 21 
in the 1st on the surface of the translucent plate, there is no influence in detection of the fine alignment mark 21 
in any way. That is, it becomes possible to perform the image recognition of the fine alignment mark 21 vividly, 
and highly precise substrate alignment (superposition) can be realized based on this. 
[0054] The operation form which formed the fine alignment mark 21 other than the above operation forms in 
three corners of 1 set of not only diagonal positions but a rectangle substrate is possible. Moreover, the thing of 
the method to which it is not limited to that to which a top board is moved, and a lower lapping plate is moved 
may be used for surface plate rise and fall. About the pressurization between vertical substrates, you may use 
the thing of an oil hydraulic system, and the thing of a motor pressurization method besides a pneumatic 
cylinder. 

[0055] Moreover, it is not limited to the thing of the transparent mode and the lighting light source for the 
image pck-up by rough CCD camera 14 can also be carried out by the reflective method like the case of fine 
CCD cameras 1 1 and 12. 
[0056] 

[Effect of the Invention] As mentioned above, since the alignment mark formed in the front-face side about the 
both sides of an up-and-down substrate is recognized from a rear-face side according to this invention, even if 
the laminating of what films, such as an orientation film, is carried out on an alignment mark, there is no 
influence in mark recognition in any way. Moreover, even when the spacer which controls the case where the 
sealant for pasting up both substrates is printed, and the gap value between vertical substrates is made to 
intervene on an alignment mark in the front-face side of a top substrate or a bottom substrate, there is no 
influence in mark recognition in any way. Therefore, this invention has the effect that it is possible to perform 
the image recognition of an alignment mark vividly, and highly precise substrate alignment (superposition) can 
be realized, without not requiring what removes the film on this alignment mark for the alignment mark 
detection from a substrate front-face side, but receiving restrictions in alignment mark arrangement further. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate which constitutes a liquid crystal panel and has the 1st alignment mark in a front- 
face side, and the 2nd substrate which has the 2nd alignment mark in a front-face side Arrange in parallel and 
maintain an interval among these front faces so that front faces may counter mutually, and it positions about 
substrate side inboard. Are substrate lamination equipment to stick and opposite arrangement of the 1st surface 
plate which holds this in contact with the rear-face side of the 1st substrate of the above, and the 2nd surface 
plate which holds this in contact with the rear-face side of the 2nd substrate of the above is carried out. The 1st 
camera which picturizes the aforementioned 1st alignment mark from the rear-face side of the 1st substrate of 
the above is attached to the 1st surface plate of the above. The 2nd camera which picturizes the aforementioned 
2nd alignment mark from the rear-face side of the 2nd substrate of the above is attached to the 2nd surface plate 
of the above, the 1st surface plate of the above, and the above ~ by moving at least inner one side the 2nd 
surface plate with the 1st surface plate move mechanism for changing the relative-position relation within the 
substrate side of these 1st surface plates and the 2nd surface plate It has the 2nd surface plate move mechanism 
for changing the relative-position relation of a direction perpendicular to the substrate side of these 1st surface 
plates and the 2nd surface plate by moving either [ at least ] the 1st surface plate of the above, or the 2nd surface 
plate of the above. With the picture and the 2nd camera of the above of the aforementioned 1st alignment mark 
which were picturized with the 1st camera of the above It has an alignment mark relative-position recognition 
means to detect the value of the mark relative position gap within the substrate side of the aforementioned 1st 
alignment mark and the aforementioned 2nd alignment mark based on the picture of the picturized 
aforementioned 2nd alignment mark. Based on the value of the aforementioned mark relative position gap, the 
relative-position relation within the substrate side of the 1st surface plate of the above and the 2nd surface plate 
is changed according to the surface plate move mechanism of the above 1st that the position gap within the 
substrate side of the 1st substrate of the above and the 2nd substrate should be canceled. Substrate lamination 
equipment for liquid crystal panel manufacture characterized by the thing as it sticks with the adhesives which 
the 1st surface plate of the above and the 2nd surface plate were made to approach mutually according to the 
surface plate move mechanism of the above 2nd, and have arranged the 1st substrate of the above, and the 2nd 
substrate among these and comes to double. 

[Claim 2] It is substrate lamination equipment for liquid-crystal-panel manufacture according to claim 1 carry 
out a bird clapper as the feature by having a picture composition means compound the picture of the 
aforementioned 1st alignment mark picturized with the 1st camera of the above, and the picture of the 
aforementioned 2nd alignment mark picturized with the 2nd camera of the above, and acquire a synthetic 
picture as the aforementioned alignment mark relative-position recognition means detects the value of the 
aforementioned mark relative position gap based on the aforementioned synthetic picture. 
[Claim 3] Substrate lamination equipment for liquid crystal panel manufacture according to claim 1 to 2 
characterized by for the 1st surface plate of the above and the 2nd surface plate turning the 1st surface plate of 
the above down, and arranging them in the vertical direction. 

[Claim 4] Substrate lamination equipment for liquid crystal panel manufacture according to claim 1 to 3 
characterized by providing the following The surface plate move mechanisms of the above 1st are the 1st 
driving means which make both-way movement of the pars intermedia material carry out in the 1st direction of 
[ within the aforementioned substrate side ]. The 2nd driving means which rotate a direction perpendicular to 
the aforementioned substrate side for the 1st surface plate of the above as a center to the aforementioned pars 
intermedia material The 3rd driving means which make both-way movement of the 2nd surface plate of the 
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above carry out in the 1st direction of the above of [ within the aforementioned substrate side ], and the 2nd 
direction which intersects perpendicularly 

[Claim 5] The surface plate move mechanism of the above 2nd is substrate lamination equipment for liquid 
crystal panel manufacture according to claim 3 to 4 which has the driving means to which the 2nd surface plate 
of the above is moved to the 1st surface plate of the above, and is characterized by having a means to impress 
the downward press force to the 2nd surface plate of the above through these driving means. 
[Claim 6] Substrate lamination equipment for liquid crystal panel manufacture according to claim 1 to 5 which 
it may make as the surface plate move mechanism of the above 2nd and the surface plate move mechanism of 
the above 1st operate simultaneously, and is characterized by the bird clapper. 

[Claim 7] It is substrate lamination equipment for liquid crystal panel manufacture according to claim 1 to 6 
which two or more aforementioned 2nd alignment marks are prepared in the 2nd substrate of the above, and is 
characterized by the bird clapper corresponding to this by preparing two or more aforementioned 1st alignment 
marks in the 1st substrate of the above as detects the value of the aforementioned mark relative position gap 
about these 1st alignment mark, the 2nd alignment mark, and corresponding things. 

[Claim 8] It is substrate lamination equipment for liquid crystal panel manufacture according to claim 7 which 
the aforementioned 1st alignment mark is prepared in two corners of the diagonal position of the rectangle-like 
1st substrate of the above, and is characterized by preparing the aforementioned 2nd alignment mark in two 
corners of the diagonal position of the rectangle-like 2nd substrate of the above corresponding to this. 
[Claim 9] The 1st substrate of the above has the 1st rough alignment mark, and the 2nd substrate of the above 
has the 2nd rough alignment mark. The 3rd camera which picturizes the rough alignment mark of the above 1st 
and the 2nd rough alignment mark is attached to either [ at least ] the 1st surface plate of the above, or the 2nd 
surface plate of the above. As rough alignment within the substrate side of the 1st substrate of the above and the 
2nd substrate is performed based on the picture of the rough alignment mark of the above 1st picturized with 
this 3rd camera, and the 2nd rough alignment mark, it is characterized by the bird clapper. Substrate lamination 
equipment for liquid crystal panel manufacture according to claim 1 to 8. 

[Claim 10] It is substrate lamination equipment for liquid crystal panel manufacture according to claim 8 to 9 
which the rough alignment mark of the above 1st is prepared in the corner in which the aforementioned 1st 
alignment mark of the 1st substrate of the above was prepared, and a different corner, and is characterized by 
preparing the rough alignment mark of the above 2nd in the comer in which the aforementioned 2nd alignment 
mark of the 2nd substrate of the above was prepared, and a different corner corresponding to this. 
[Claim 1 1] It is substrate lamination equipment for liquid crystal panel manufacture according to claim 1 to 1 0 
which either the 1st substrate of the above or the 2nd substrate is a drive substrate by which the aforementioned 
1st alignment mark is formed in the front face of the 1st translucent plate, and the liquid crystal panel drive 
circuit section is arranged in the shape of a matrix at the front-face side, and is characterized by another side 
being an opposite substrate by which the aforementioned 2nd alignment mark is formed in the front face of the 
2nd translucent plate. 

[Claim 12] Substrate lamination equipment for liquid crystal panel manufacture according to claim 2 to 1 1 
characterized by having a means to display the aforementioned synthetic picture. 
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7MgEil£*lT:fcQ. aSea^ — yj— 5 ICT5£5S6 

^[S]iHie <ei@© wfiET&o. s^i±(c@ssh@ 

fI6 <o±aiciiTIS'JS1£ (flS^^^;uco£S»*1SRr/ io 
*tfaS1£»o 1 6tMJ5£iS:3»£*i-5><, TIM* 

1S1 6 IS. -e0SiSS:T^^6(rSLTgBS$n*o 

[0 0 2 9] S&l±lC05£gE©2*i;fc3iEttl ' IC± 0 
3£&titl" ^nx&O. K^Jt&l" (CIS. 

t$l 9^UT#Mil 8^iO#ltbnTl^. # 

£ it -s ^ t # ^mx- $> Z> . 

[0 0 3 0] 1 8 CDTgBKIi. tK¥®I*JTX;£ 

fa<hi!£-r3Y;£|6]f'®ft-r-5Y!j&#-f F:/a-y £ 9fr* 20 

<fc?fC±^8 7WR9tfttbnT^-S. ±5£S£8l;t. 3? 
ftl' tr?xOM^e»tlfcY«l : E-^- 1 0 tiO, Yift 
F^D-y? 9(C^-Y KStlttlT. Y^ftlCffltt 

^/t^JKDffiif)S<S&o:*tl^S1Sroe)*.(7){t!i^) 1 5 # 
Jt£©ia£*l&. JifMSIS 1 5 tt. -e«SH£±£3g8 

[0 0 3 1 ] 3£f$tfl " (CliflPExU 1 7 #J&9 30 

£f;:<kO#e£$St8i S^Ltl^SlcSLTTOt 

[0 0 3 2] I2tt. ±ffliJS« 1 5 1 6 \Z 

*5 S CfS^^-fr v - i7 WSBSS-^T^ W¥® 0T-S> 
•5. 02tcf4. T^^6±OTffliaiS 1 6 tlgT(HiJS<S 

So 

[0 0 3 3] m^ZnT^2>&OiZ, ±fflij«1£ 1 5RZ>* 
Tffl'JS&l 6l±^«*7ibTH-5„ g&l 5, 16ffl 40 

i&ro?&75< ^ > 2 1 TWgJgtKrottft&HlcgE 

— V 2 2«770>h?-? 2 l <hteS&-5*t£i& 

[0 0 3 4] ±<MStg l 5 IC*5^T«. #5-X&£*<£>j& 

SBil^nsfflWSi) \zW7y-i / > 2 l RZfi®. 

77-f * > hv-i7 2 2 tfiMf&Z nx*5<0 , rtlb^T' 
7-f/> hv-?±tc«if$fi£KiS]£-t*-sfc*«eiajl& 50 
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(BS^nt^&W ^<Dfl!i<0^^)B)5£$nT^So IB] 
^IC. Tffi'JSlS l 6 fciJ^Ttt. ■HyT.UEO&ytmo) 

n-5ffli|<?Dffi) lC®77-r * > hV-i7 2 l SOT77-f 
;*> h-? — t> 2 2^e£$tlT*30. C tl 6 <£> 7 5 -f * 

[0 0 3 5] HtfEll *#H8-rs. -L5£M8 (Cli. ±ffl"J 
S1&8©SIMIC^fi£2ttfc%7 5'f;< > hv-;7 2 1 £ 

lljSft^iHE^nsffliJiS^ffliJOffi) ffli|A^8S»T-5{» 

77^/>h"7-^fflccD*>7i i a<® oft-tt<=>*i 
ccd*/71 i 3^Mis$nT^ 

•So Ttiii 1 3fri=>%-&*>tltzmwytte. CCDtj^I 
1 rtcDjt^^iri 0±{giJ*1S 1 SOffiB^tfaltbtx. 
±fflij*«l 5&mWTZ>. ±fe&8\Zlt> MIC ±<B'IS 
1S1 5(Omm\zmi$.^tirzU7y^ *>h-?-?2 2Tk 
Z>'T(9J81£l 6 C7)^®tc^/i)c$nfcffl7 7< * > 
^ 2 2 £±ffl(*fc©affiffl'Jfr ■=>J§&-r&&7 7'f * > h 
•?-^fflCCD73/7 1 4^5X0^ltbnT^-&. 
[0 0 3 6] T€Si6Htt. TffliJSIS 1 6(73^ffilC)g)ie 

^nfcaT^-r ^> 2 1 ^tibijsis 1 6 cog® 
(Tffl'jw® : tiintzmzmmmw.i*nz> 

lCCDA^7l2W0WWetlTW. CCD*^ 
V 1 2 (C(±7tM 1 3 ' ^iSntl^. t^M 13' * 
^■tfenfcBP^te, CCDA^7l 2rt(?)Ifil: 
J;0T<BiJ»lSl 6©a®^i:f6]ttbn. Tffl)*1S 1 6$: 
T^^6(Cli. MIC i77^f^>hv-^ 
fflCCD73^7 1 4lc^^-r-5{4Kl3*3^T. TtKl 
3" ^ffiB^tlTV^. ytMl 3" ^bfgti-btlfcHaB^ 
Ttli. TffllSIS 1 6CDa®^t|6]tte>tl. KTffl'JS^l 
6 S:^±ffli)SS 1 5 

[0 0 3 7] 121 3 IS. ^SS»^l'*5ltS±ffliJS1S 1 5 
iTffliJSIfi 1 6 tWffli/htegt* ti<Otfe». ^tllcSo*< 
±ffli)S1S 1 5 £TfH'JS1£ 1 6 £»^a-&^-tt&o:±(Bi)S 
1S1 5 £Tffli)S1S 1 6 iKOMQ-&t>1tlzffl-f 2>mm<F>tz 

[0 0 3 8] ±&mm 1 5(DU7y^ ^>h^->> 2 1 
*±ffliJCCD7J^5 1 1T±!1S&1 SCOSBfflW^ffl 
fgiL. TWSffi 1 6«^77'f ^ > hv-iz 2 1 STffliJ 
CCDi3^7l 2T'TffliJS1£l 6®aiW»bIiL. 
^niC £ fe0t#bnfe2OC7)iii^S:iii^&P)c^2 4 (CT^ 
eicL 1 ^(73-&RKia^li. ^r- 

^-2 5Ka*^3ft-5. MIC ClW^BXiii^we^li. 
iB^&B3cg6 2 4^6.^fi£iii»ta«ffi©^SK2 6^<tii 
btlS. CdTIi, d*B»lcS^*±(B!lSSl 5W« 
77-f^>Hv-d72 1 tTt8.mm 1 5<5»77'f>(> 
h-7-^2 1 <hW7k¥ffirtT»2*7tM{iETtlSrtW 

asn*. cw^ttiis. ±fl«sfii 5&cxtims«ii 5 
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PU2 7A5, lllfil 5<h^2aiSl 6 £<0Rfl£>ffi1fi 

ffl^E-^- 1 ORZfem^-f- 7 &-£A,T*«-5>a£$I& 
f>jt$$ (X. Y, 6) 2 8 
[0 0 3 9] 04«. l.m&W.OWT 7-1 — 9 

2 1 tTfSimW.<nU7y^ *>b-? — 2 2 1 <h±5£ffil& 

ifflSSffiT^-r / > hv-57 2 101£SK« 
J550&&B12 9 YffiHffi£ (AX, , AY, ) 

TSL. TffliJSS»7^-1' 2 1 ©TSEM 

«S^tl3 0C»T4XYffigIS (AX 2 , A 
Y 2 ) T^To 
[0 0 4 0] '&\Z. Jm±O«t-5^C*^l!i»!i©iiS0^*5 

[0 0 4 1] ±.®mfo 1 5 &r3*T<B'JSS 16*. ^EIS 

Sg6^<hfi&2tT&,. tLT. ±ffl>JSl£ 1 5RtfT<MSffi 

®afT-5o ±sffi8tffiiF$nfc±fflijsisi 5«. 

18ttfel:mL, T1SS1 6l;*tLTlmmglt 

[0 0 4 2] CCDVtmT'. 3lz£K>mW£ftfz± 
i*Sl 5 0SI±Offi77-f^>hV-j?2 2<h~Fffl'J 
IS 1 6<DStSJ±<7)ffl7 5"T Hv-i7 2 2 <fc£. C 
CDt>*7 1 4 |-«t 9±ffliJSS 1 5<7)«®ffliJ^e>I^B$f' 

T. ^l»2ffl©S77-f^>K- 57 2 2iCCI/i 

^S-&Sfe^-a--5^< X«6 ; t-5'-4. Yit-^-l 0 

Mc±jes8SY^i6i»cBfsffii«»i!ia-&*. 

[0 0 4 3] CIfifflSn5i77-f>(>h?-^2 
<73T"&&„ BP'S. SS#^«^T'^M$tl±^agRO'T 

^agtr^-n^-*nis»^tifc±(BiJstg 1 5 tT&mw. 1 6 

£©&^-T*lfiti. ffl77-f^>h7-^2 2CAS$ 
«fc9/h£<. fi£oT±<MSSl 5fflI77< ^>hv- 
57 2 2 <hCtll'*tJST-5T(SilSS 1 6®177-f^>K 
2i^CCD*^7 1 4 \Z£0<m9$\zmt3i-£t> 
TtTffim-ZtlZ* ffij^'f ^ > Kv-i; 2 2(7)-tffi*t5 
0 0/imgST-. CCD* ^5 1 4 £>Jfi<£ U >X{g*fW 
2 iSST*I.Ct*«IS U>. dtllCcfcO. JLTffilK 

[0044] \&±.(D&ot£miLm.-&tm<nmz. &mm 

T F Tm$,/^*)l\zmi<$nT^Z> 1 /mti 
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ti. 0 3 iz^-r c te>^±Tic*t*^-rccD7j^5 i 

1. 1 2i. ®«£fi£SB2 4. «»ffiBBM»2 6«© 

[0 0 4 5] ±fE»ffiffiSfctH::<J:0 i 0/imSSi:f 
B^fr-tt^tt/ctKS^b. ±{B'ICCDrt;*7 1 HCcfcO 

mmtmm'&f&M2 4izmt>tiz>. mmzLx, tomc 

10 CDA/712 lC«fc0Tfl'J8ffil 6oaMfi'J*>e>Tfflija 
SI 6fflMlffla7 5-f )<>h7-^2 1 £ffif§i-r 

-So t#<=>nfc^2rosi^«^«ia«[&fi£gB2 4tciH6n 
bksp 2 4t'*3^T^^^n. m^nti^^mmmmt^ 

-So *S;fcM4g!OSIS2 6 Tti^fiicil^cO^tfT (H*0K>iIi 

20 7 7-f / > h -7-i7 4"iOf niR^f ft©lSie)5«Iffl 
[0 0 4 6] ft. giJfetLT. iii#-&)S-r-5Ci:?iL 

IffiLTfciU. IP%. 1 1, 1 2 fCcfc OfiSg'J 

i:II$n5B77'f Hv-i/coH^*^. 12] 4 tc 

12 9, 3 0SI¥tLt±iStt77-</>h 
57 f MtfTiSfit 7 7 -f h V - 57 cfi x Y & 
30 I (AX, , AY, ) , (AX-, , A Y 2 ) S^tl^ft. 
5£a6-5„ ±T£ffi©««JS,6ffiH 2 9 , 3 0 fflfili & 
tiK»"C 1 S-2>WT\ dWH^Stf (AX, , AY, ) , 

(AX, , AY,) CSo'g. ±{HiJSS^7 5'r^>S 
•7- 57 ^frKfcfTSTffliJSISflST 7< h V- 57 "f-k 

wrnaR^-rnrora]#S:S:(±j-r«)C<i:^T! , €r*. 

[0 0 4 7] Si±<D£ot£®L7 7'1 *>h-? — 9V>ffi&L 

j^umm^f&mwz^^^ h-7-57>f^©-rtis 

40 -So :tii:J;0, ±(giJSS l 5 ic^T-STffliJSS l 6cd 

[0 0 4 8] CPU2 7T11 «±CDJ; 5 II LTtt^tl 
tr-^-l:!^, ±ffl')SSi 5lr*fr-5TffliJSSl 

6©x^[6]^iaeffi-rn. Y^isjaejteM-rnsL^eiHi 

fe-rn*^^T^<. X«) ; E-^-4Rrjf0Wi ; E-5'- 

7 sggih-r-5>c<hTT?gM6 *x^(^j(c^a^i±jao6> 
[Eie^-ti. HlCYIft^ — ^- 1 o zmwifz :tt±t 
9S8 * Y^-rfi]ic^K)^-a--5. cmcfco. sffiwuti. 
so ±{biiss i 5 ir^-r-sTdi'iss i 6 (D&m-rnmwmt 



(7) 

II 

•5. 

[0 0 4 9] $:\z, ±^Sg#(S? ; E-^-2 0 
T. ±5£3g8 £ 1 0 0 / t miffiT(f5. iffltlt, {ft 

tJ<±<MS«l 5K*frs~Fffijaffil 6<BX#lS]a£iH£ 

wfnm, YjjftMm&w-?timRzte[2]iR-fnmcD& io 
m*fT^. ±ffl'jsisi 5 ir*f-rsT(ai)sts 1 6 ©tear 

B±TSSl 5, 1 6 WXYBftTKMiEHS^Sr^CD* 

[0 0 5 0] &L±.(D£?tj:®ft&mtfl#}lzmM-?Z>. M 
±IBi|SS 1 5 K*tT£T<Hi]««i 1 6 co&g-ftificci 

8 SrY^f6]II^W)3i±T. ±<»JS1S 1 5 lc*t"t -STil* 

±&m& 1 5 <tT(Hi]s<s i 6 Ln\tm^^\z^^m 

[0 0 5 1 ] *>**T. ±<M£fi 1 5 tTfilSS 16tB 
-2 0llJ:S#^ffiffi 1 8»#f^(i. ±&]%®W)<»mz 30 

(6]^©^ihrof^ffl*/«c-r. ftoT. _fcfflij»« 1 5 iTffliJ 

[0 0 5 2] tLT, *nffi->U >y- 1 7 Srfflt^T. # 

r©tt^.T±IBroJ;5/j;±ffliJS1S l 5 (c*fr-5TffliJ 40 
SiSi 6 ©fiifnroiasMfil&titoiff £1 

J8L&*<e>. flnffi->U 1 7<BJ£2j£±#3ti-. -t 

TIS15, 1 6K*-5-n6C0P^O^ U 75>X (RSIBt 

ft) t&a*-c«»-r. ^©«fig-p- ««fPi<iia *■«*■. 85 

8¥iS£L. t-j7-2 0 £f|gif)LT^P?ti#? 1 8 £±#$ 
[0 0 5 3 ] W±©#lS£J£l£roffil£flUa&fr-ti- (ittOS 50 
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fcti-) giT'li. ±Ctt1£l 5R^TIMSffil 6©^ft 

-€-*no^ffifiyi;{iE-r-5®7 7'f hv-:? 2 1 s-ss 

— 57 2 1 ^MLT*< - tl'«t 0. K77-r/>h7 

■7-92 i (Dmmzimmmm^u^K in*.. 177-f 

[0 0 5 4] K±WJ:5itt*ilifi»»©fl!jK. «77-f^ 

e>3r3<»mwzmttfrmi&&&tf»Ji&X'fcz>. x. 

[0 0 5 5] £7c. aCCD*/7 1 4iZ£Z>Wt®e>fc 

tbommytmiiZ. &mtt(D : b<D\zm.%.-£riz>z:ti$£z. 

<. »CCD#*5 1 1 , 1 2 Wtl^tlWI^KKM;^ 
[0 0 5 6] 

mmcomm El±oi^i:. #§2W::«fcn«, ±T<£> 

— i7 4tt®ffliI^bl2^-r-5WT. 75-f^>K-i/± 

Mll:T77<^> h"7 — £*±{;:iS3S«£&lf-f -Sfc 
*b©77^f// h7-i7fta®fcJ&l:K77-f^>h 

v - 57 ± <z>m * -5 «t e> & it £ g-tt-r s k 7 5 -r 

[El 3] *%^©JKSA^;i/S!jgfflaiSa5 0#^-a:8S 
[04] ±{8118^(73^7 5^ ^> h7-f<!:TII!ififfl 

is m m fa s t © m m & ^ -r m r- $> -5 . 
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mtti B] ¥S1 l¥l 1^290 (1999. 11. 
2 9) 

[#«*IIE 1 ] 

2&@£frttv-?£WT£Mi£i£®3!2*1£i:&, 5 

M8s» i s«o*ffifiica»Lcn*»«F-r*fB 1 £3§ 

<h9iIEIfl2g«Wffi@fflKi3«LC*l£«i#-r5!g2?£ 
1 ii* 5rfttf8<£tlT&0, mJE^^SgfrteMEIg 

2 a^fc-e-v- 2 zmmm 2 sis<o»Bflij^ zmm-r 

mmrn 1 £«RtfffiEiB2j£«5-5 0'>ft< *s 
«nBrt©ffi»ttHM«*«fl:;*ii- i <735tag*£ 

fb»«l^. mEmj£fi&tfmffiSS2j£«©5 5©<l>£c 

9 mm wfiH-rnro <g fc&a-r s &e ^fr-a-v - ? 

2 SIS tOS1SffiF*qWfirg-rnS^?ST^< HdfB^ 
1 ©£«»»HM8K:«fc0ffirEf& 1 ^^i:^2^3i<hcDS 

sffirtofttt&iHiBffisgffcs-t*. mum 2 mz.m&m 

tt«lc<fcOfilESS l£tti»2j£fii£5^l;:8HfiStr 
T fJEIfc 1 S<S £ Sfl 2 Sffi <t £ £ tt & ©IB] (XgBE L tz & 

1 <4g£:btf^-?<Bi®{ft<!:iffiE&2 ft *5l;:J;08g» 



&^-?mm&mmm.^&temi£f&mm\zm-3$mz 

[»#JB3] StlE»l)E»t»2 3t»t**fli»e3ll3e 

t4. i ~ 2 ©n-rn^caattwasEftA^^njjfi 

£ H it W ^ [6] £ 4> -0 i L T 0 » 3 -tt -5 ^ 2 ®j ^ Wl £ , 
mFESSSrtO^IB^ 1 O^rl^tifi^-r-5^2 ©^t6](C 
ffiE8 2j£«£ttffl»l&3-es8 3»tt#Rt£WbT 
^■SCtSrltiSt-r-S. IfAtcJg 1 ~3<73^-rn^('E«? 

[»#ig5] flUE»2©3£l8»«l»«lttfl(rffi»13e« 
K»LTflK8 2£«£»»i£tf*Bli¥S£WUT* 

tfffi en ira-r ■& m a. t ^ z. t & &m t -r & . 
iS5t<j«3~4 wi^-rn^icEfScoj^^/t^^^^fflos 

Sr^mt-rs. ii*^i~5on-rn*McE«wjss/t 

H9#JH7] HtJE^H4H^fe-a-7-^(imlE^lS 
-&fcii-v-^ttfl(iE^2*ffi(c«SclS:We)tiT*0. d 

tiem ieB-&^-a-v— ^ tB2fi[g^t>-&v-^ 
f&-r * t. » t* p b I- o nTitB7- 57 mmm& m-rnco 

m<D8i%\$:i : TD&?\ZLTteZ>Z\tZ&WL£:-? ; b. MsR 
E»iafi©»A(!l:BOlHB5C2^»Jt6.nT4sD. C 

ntc^f& UTffJEJg 2 (4@^t>-a-v- i7 tijsjgttwfrE 
^ 2 S1gWWftfi@CD[Hg6lC 2 oiatt^nx^s t £ 

-^^WLTfeO. fl9E»13£«R^fltJE»2«»©ll> 
«i:t>-^^«BfJE® 1 WffifirS^t3ti-v-i7&tJC^ 

2 ©ffite«^to-&-7-^ *a«-r*s 3 * ^ 7**f*ia:s 
nxijo. K^3*^7ic«toffififc$nfefl5Em i coffl 

IcSo'^hUE^ 1 S*St^2StStroSIS®|7<icoffi{2DS 
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[18**1 0] IHE»l cOffi(4il^^-l+v-^(iHtifE 

[fflf*JS 1 1 1 MfB^ 1 liStfS 2 S1SW-^«^ 
Tfe OJLo^ffilWtcatft/t^jPKlblHiiS HJ if 7. 



K BBSS $ tax u -5 IS T * 0 1-3 ft!l^ tiSI 2 ilft 
<g 05 SI ffi I c m t B ^ 2 m & t> it V - if ft B f& £ ft T t > -5 
*f|fi]S<ST3Bi)CtS:#fStr*. Ii?** 1 ~ 1 0 

m&mi3) mmmi fix? tmmm 2 
oo«a^j»;nii6ffl<oa«a!iP^fe-B-Sfii. 



